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[57] ABSTRACT 

A computer system and cornputer-inmlemented method for 
controlling inventory of vendors at one level of a part 
distribution chain. The system includes a computer pro- 
grammed with software for generating order data in 
response to reference data indicative of sales, inventory, 
demographics, and/or market characteristics of or pertaining 
to at least two vendors at the same distribution level. The 
order data is indicative of one or more of a recommended 
inventory increase transaction (such as a reorder by a vendor 
of a sold part); an inventory reduction transaction (such as 
a return of one or more parts in stock at the vendor); and a 
recommended stocking level of one or more parts by the 
vendor. When the computer is operated by personnel of a 
first vendor, it receives reference data concerning at least one 
other vendor at the same distribution level (in addition to 
processing reference data concerning the first vendor. When 
the computer is a host computer, it receives reference data 
from two or more vendors at the same distribution level. 
Preferably, the computer which generates the order data is 
programmed to generate the order data by processing fore- 
cast data which is generated by processing the reference 
data. To generate the forecast data, the computer preferably 
implements a point-of-sale based method or an actuarial 
method to determine a forecast of sales of a part by a vendor 
in a selected time period. 

29 Claims, 1 Drawing Sheet 
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METHOD AND SYSTEM FOR INVENTORY 
MANAGEMENT 

CROSS-REFERENCE TO PRIOR APPLICATION 

This is a continuation-in-part application, whose parent is 
the U.S. patent application Ser, No. 08/396,453 now aban- 
doned filed on Feb. 28. 1995. entitled 'METHOD AND 
SYSTEM FOR INVENTORY MANAGEMENT" which 
names four co-inventors (including the three inventors 
named in the present application). 

FIELD OF THE INVENTION 

The invention pertains to computer systems and 
computer-implemented methods for mana ging inventories, 
such as inventories of aftermarket automotive parts. In 
accordance with the invention, a programmed computer 
generates order data (e.g., indicating whether to reorder a 
part) in response to reference data (sales, inventory, and/or 
market data) concerning vendors at the same level of a part 
distribution chain (i.e.. at a single part distribution level). 
The computer can be operated by personnel of one vendor 
and receive reference data concerning at least one other 
vendor at the same distribution level, or can be a host 
computer which receives reference data concerning two or 
more vendors at the same distribution level. 

BACKGROUND OF THE INVENTION 

The distribution of aftermarket automotive parts follows 
a normal flow from manufacturer to warehouse/distributors 
to jobber stores and then to service dealers or end-user 
customers. Hie present invention pertains to computer- 
implemented management of vendors 1 inventories of prod- 
ucts (such as automotive parts). In this specification, me 
term "part" denotes any product bought, sold, leased, or the 
like, by a vendor. 

The efficiency of automotive part distribution flow is 
critical because of low profit margins in the distribution 
chain and because of the requirement to have the right part 
in the right place at the right time. Each vendor in the ghain 
faces a complex inventory control problem: which parts to 
stock, how many of each part to stock, and whether (and if 
so. when) to reorder each part mat has been sold. The desire 
to minimi re the amount of money tied up in inventory must 
be balanced against providing good service (in the form of 
a high "fill rate**) to customers at the next Iowa level in the 
chain. 

A warehouse/distributor of automotive parts will typically 
stock 80,000 part numbers but may stock as many as 
125.000 or more. For economic reasons, a jobber store must 
select only about 25.000 of those to carry in its inventory, 
and it must rely on the warehouse for the others. A service 
dealer may carry only a few (e.g., 500 to 7000) fast-moving 
parts and be almost totally reliant on the jobber for the rest 

Once the distributor has decided to carry a part It will 
often just be in a quantity of one. This part will frequently 
be a "slow-mover* (in the automotive part business, about 
50% of the inventory investment dollars support 80% of the 
part numbers which represent only about 20% of the 
movement). 

Vendors are faced with the difficult problem of selecting 
the right subset of slow-moving parts (e.g., those with sales 
of two or less per year) to stock out of the many possible 
parts to stock. Typically, automotive part vendors wait for 
two years with no sales before replacing a part number with 
a different item. The selection of the new item is considered 
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a "guessing game" by vendors, who refer to rankings of 
sales activity from their suppliers and "buyer's guides" that 
identify the vehicle applications of each part, while consid- 
ering their experience and knowledge of the local market 
5 and their customers. The present invention automates the 
process of selecting which part numbers to stock, not only 
in the described context but also in other commercial 
contexts. 

A slow moving pan may be sold only once every six 
J0 months or even twelve months. Thus, when such a part is 
sold, it would be desirable for the vendor to know if it should 
immediately be reordered or if another part number should 
be ordered instead. Until the present invention, it was not 
known how to implement a computer system for performing 
j 3 this function for a vendor in automated fashion. 

It would also be desirable for the vendor to know optimal 
stocking levels of each part in its inventory, and whether 
parts should be added to or deleted from its inventory. 
Accordingly, computer implemented inventory management 

20 systems and methods have been proposed for providing 
information of this type to vendors. 

FIG. 1 is a block diagram of a conventional inventory 
management system, consisting of a network of pro- 
grammed computers 1\ 2, 3*. 4' n' (where "n" is a 

25 number greater than two). Each of computers 2\ 3\ 4\ . . . 
, n' is installed at a vendor (eg., a retail store) at a first 
•Vertical** level of a part distribution chain, and computer 1' 
is installed at the facility of a manufacturer or distributor at 
a higher level of the part distribution chain (the higher level 

30 being vertically higher than the first level in the sense that 
vendors at the first level purchase parts from business 
entities at the higher level). In response to a sale of a part (to 
customer 30) by the store at which computer 2* is installed, 
computer 2 generates purchase data 12 indicative of a 

35 reorder of the sold part Programmed computer 1' receives 
this purchase data 12 (and similar purchase data 12 from 

computers 3\ 4' n' connected along the network) either 

as a result of user input or by polling the status of computers 
2\ 3' n\ In response to data 12, computer 1* triggers the 

40 sale of each reordered part to each relevant store. Computer 
1' is also programmed to aggregate the purchase data from 
all of computers 2' through n\ and to process the aggregated 
purchase data to generate suggestion data. The suggestion 
data is indicative of suggestions (to the stores at which 

45 computers 2 through n' are installed) of new parts for the 
stores to stock. Each of the computers installed at one 
distribution level (e.g., computers 2 through n 1 ) operates 
independently of the others installed at the same level and no 
one of them receives data directly from another one of them. 

so Copending U.S. patent application Ser. No. 08/300,405. 
filed Sep. 2. 1994 (assigned to the assignee of the present 
application), describes another computer system for distrib- 
uting parts. This system includes a processor installed at a 
warehouse (or other place of business) which is programmed 

55 to poll other processors at distribution levels downstream 
from its own distribution level (eg., processors in retail 
stores which purchase from the warehouse). The warehouse 
processor is also progr a mmed to reorder a part selectively in 
response to the polled (or otherwise received) inventory data^ 

60 indicating that the part (or a minimum acceptable inventory 
of the part) is not currently in stock. An alternative embodi- 
ment is mentioned in which the warehouse processor is 
programmed to poll other processors at its own distribution 
level (e.g., processors in other warehouses), typically in 

65 addition to polling processors at downstream distribution 
levels. The specification of application Ser. No. 08/300.405 
suggests that a database of vehicle population in a part 
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distributor's trading area can be helpful to the distributor in "store A") in a particular time period (denoted as 4 lime F"). 

determining when to reorder a part, and that services such as preferably in accordance with the relation 
the "MarketPace™" product available from Triad Systems 

Corporation (the assignee of the present application) can p=iv;xj^x& 
provide movement information in a whole trading area. 5 «=i 
However, the referenced specification does not describe the 

invention of the present application. where F is the forecasted number of sales of the part during 

A time P by store A, V„ is the vehicle population of age "a" fit 

SUMMARY OF THE INVENTION by me p L k the time period P of ^forecast in store A's 

The inventory control system of the invention includes a 10 market area, R a is the failure rate per period P per vehicle of 

computer programmed with software for generating order age * V for the part (experienced by a population of stores 

data in response to reference data. The reference data is that stock the part, possibly but not necessarily including 

indicative of sales, inventory, demographics (such as vehicle store A). N is the age of the oldest vehicle that can use the 

population of potential customers), and/or market charac- part that exists in period P, and S is the estimate of relative 

teristics of at least two vendors at one level of a part 15 market share during period P of store A in its market area for 

distribution chain. In preferred embodiments, the reference a product group including the part; and (3) a weighted 

data consists of sales, inventory, and market data generated average of the forecasts produced by methods (1) and (2). 
by and received from at least two appropriately programmed In some preferred embodiments, the system of the inven- 

vendor computers, each operated by personnel of a different tion includes two or more computers. Each computer is 

one of the vendors. 20 operated by personnel of a vendor, and all the vendors are at 

The order data is indicative of one or more of a reconv the same distribution level. TTbe computers are connected 

mended inventory increase transaction (such as a reorder by *ong a network and receive reference data from each other 

the vendor of a sold part, or an order of one or more new over the network. Each computer is j^gramrned with the 

parts); ao inventory reduction transaction (such as a return of „ ^veotrve order data generation software (and preferably 

one or more parts already in stock at the vendor); and a 23 ^<> *e inventive forecasting software), 
recommended locking level of one or more parts by the * other preferred embodiments, the system of includes 

vendor two or more computers (each operated by personnel of a 

^ ' u ^ ~a a v „ —~+ a A tr. ™»s«»i^ « vendor, with all the vendors at the same distribution level) 

TVpicaQy the order data is generated to max™ a q a host computer. The vendor computers and the host 

criterion (such as gross rnarjon return on mv«tment) subject w ^ ^£cted along a network, and the host 

to constraints such as available ^^^^^ computer receives referent dai hxm the vendor computers 
mum service levels, or limitations on inventory returns. networiL The host computer is programmed with 

In some embodiments, the order data generation software ^ ordcr ^ gcncra tion software (and pref erably also the 

generates the order data in response to a sale of a part (or forecasting software) of the invention. Alternatively, the host 

each transmission of reference data from a vendor-operated 35 compirtcr is programmed with the forecasting software and 

computer). Alternatively, it generates the order data at a ^ vendor computers are programmed with the order data 

predetermined time or once each predetermined time period generation software. 

or in response to a user command. The computer which ^ method of ^ e invention includes the steps of pro- 
generates the order data can be operated by personnel of one viding rc f erence data (indicative of two or more vendors at 
vendor (in which case it receives reference data concerning 40 me same distribution level) to a computer, and operating the 
at least one other vendor at the same distribution level), or computer to execute software which generates order data in 
it can be a host computer which receives reference data from response to reference data. The programmed computer can 
two or more vendors at the same distribution level. be a host computer which receives the reference data from 
Preferably, the computer which generates the order data is otner computers, each operated by personnel of a vendor (all 
programmed to generate the order data by processing fore- 45 ^ vcn( iors being at the same distribution level) Or, the 
cast data, in turn generated by processing the reference data. programmed computer can be operated by personnel of a 
The forecast data can be generated in response to each sale fa si u which case some of the reference data is 
of a part (or each transmission of reference data from a generated by that computer and the rest of the reference data 
vendor-operated computer), at a predetermined time or once ^ received from one or more other computers, each such 
each predetermined time period, or in response to a user 50 omcr computer operated by personnel of a different vendor 
command. To generate the forecast data, the computer at me samc distribution level as the first vendor. Preferably, 
preferably implements one of the following forecasting me or der ^ generated by the two stage process of 
methods: (1) a point-of-sale based method which determines generating forecast data from the reference data, and then 
a forecast of sales of a part by a particular store (denoted as generating the order data from the reference data. The 
"store A M for convenience) in a particular time period 55 forecast data Is preferably generated by implementing a 
(denoted as "time P") in accordance with the relation point-of-sale based forecasting method, an actuarial fore- 
P=WxDxT, where F is the forecasted number of sales of the casting method, or by determining a weighted average of 
part (in time P) by store A, W is a weighted average of results of both forecasting methods, 
relative store sales of the part (by a population of stores 

which stock the part, which may but need not include store 60 BRIEF DESCRIPTION OF THE DRAWINGS 
A). D is the total demand potential of all parts (in the same 

user-defined category as thepart) for store A. and T is a trend FIG. 1 is a block diagram of a conventional inventory 
factor (derived, for example, from data indicative of sales management system, consisting of a network of pro- 
experience of a population of stores which stock the part, or grammed computers. 

of manufacturers or vendors at a higher level of distribution 63 FIG. 2 is a block diagram of a preferred embodiment of 

of the part); (2) an actuarial method which determines a the inventive system including a network of computers, 

forecast of sales of a part by a particular store (denoted as operated by personnel of businesses at the same level of a 
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product distiibutioD chain. Each of these computers is pro- to sales data, inventory data, and/or market data received 
grammed in accordance with the invention. over network 22 from the others of computers 2. 3. 4 

FIG. 3 is a block d i agram of another preferred embodi- n (and in response to sales data, inventory data, and/or 

ment of the inventive system, including a network of com- market data stored internally in the computer concerning 
puters operated by personnel of businesses at the same level 5 sales, inventory, and/or market status of the store whose 

of a product mstribution 1 chain, and a host computer. All the personnel operate the computer). For convenience, the 

computers interfaced with the network are programmed in expression "reference data" will be employed to denote the 

accordance with the invention. sales data, inventory data, demotes data (such as 

DESCRIPTION OF THE PREFERRED vehicle population data), and/or market data processed dur- 

EMBODIMENTS 10 ing generation of order data in accordance with the inven- 

Throughout the description, "data" denotes a signal ^° ht 

encoded with information. For example, "sale data" is used In alternative embodiments, the order data generation 

to denote a signal indicative of sale of a part (e.g.. the date software Is executed, not in response to a sale of a part, but 

and quantity of sale of an identified part). instead at a predetermined time or once each predetermined 

A preferred embodiment of the inventive system will be 15 ^ me period, or in response to a user command (for example 

described with reference to FIG. 2. The system of FIG. 2 a command supplied from input device 2A to computer 2 in 

includes programmed computers 2. 3, 4 n (where "n" response to user manipulation of the input device). 

Is a number greater man two) connected along (i.e., inter- The order data can be indicative of one or more of: a 

faced with) computer communication network 22. and also reorder of a sold part or an order of one or more new parts 

a programmed computer 1 (connected to computer 2). Each 20 (or another inventory increase transaction), a return of one 

of computers 2. 3, 4 n is operated by personnel of a or more parts already in stock at the relevant store (or 

vendor of parts (e.g., a retail store), where the vendor another inventory reduction transaction), and a recora- 

operates at a first 'Vertical" level of a part distribution chain. mended stocking level for one or more parts. 

It is contemplated that two, three, or more than three Computer 1 is programmed to receive and process a 

computers are interfaced with network 22. Computer 1 is 25 transaction signal (determined by order data indicative of an 

operated by personnel of a vendor of parts (e.g., a manu- inventory increase transaction or inventory reduction 

facturer or distributor) at a second level of the part distri- transaction) from each of computers 2, 3, 4 n connected 

bution chain (the second level being vertically higher than along network 22. either as a result of user input or as a result 

the first level in the sense that vendors at the first level of computer l's polling of computers % 3 n. In 

purchase parts from business entities at the second level). 30 response to each such transaction signal, computer 1 

In this specification, the term "store* 1 is sometimes used to commands, triggers, or otherwise accomplishes the sale of 

indicate a vendor of parts. each ordered or reordered part to (and the return of each 

Also in this specification, including in the claims, the specified part from) each relevant store, 

expression 'Vendor computer" is used to denote a computer 3J Alternatively, in response to order data generated by one 

operated by personnel of a vendor (with * first vendor of computers 2, 3, .... n, the computer (2.3 or n) 

computer*' denoting a computer operated by personnel of a simply notifies an operator that it is now time to generate a 

"first vendor, " "second vendor computer* 1 denoting a com- manual purchase order or phone order from a manufacturer 

puter operated by personnel of a "second vendor," and so or distributor (or to return one or more parts to the manu- 

on). We contemplate that a vendor computer will typically ^ facturer or distributor). 

be installed at a facility of the vendor whose personnel in preferred embodiments of the invention, the described 
operate the vendor computer. order data generation software (with which each of corn- 
Computers 2 through n are connected along computer puters 2, 3, n is programmed) forecasts the demand 

communication network 22 so that each one of them can potential for each available part (preferably by implement- 
receive data over network 22 directly from each other one of 43 ing one of the methods described below), and processes the 
them. Network 22 permits bidirectional data transmission forecast data (resulting from such forecasting) to generate 
(via modems or the like) between pairs of computers 2. 3. 4, the order data. 

. . . n which are interfaced with the network. Sales to customers by the stores (whose computers are 

It should be understood that although FIG. 2 identifies connected to network 22) can be, and generally are, different 

elements 1, 2, 3, 4, ... n as "computers " each of these 50 in quantity and timing from the purchases (determined by 

elements is typically a computer system including a pro- the order data) made by the same stores from the manufac- 

grammed CPU, a memory (e.g., for storing inventory status turers or distributors. The differences result from timely 

data that identify parts in stock), an input device, a display, response by the order data generation software to changing 

and a modem connected to a telephone line. FIG. 2 shows a market conditions and consumer buying patterns (indicated 

separate input device 2A connected to element 2. but it is 53 by the reference data). 

contemplated that each of elements 1,2,3,4 n includes FIG. 3 is a block diagram of another preferred embodi- 

an input device (as well as a memory and the other com- mcBt of mc inventive system, including a network compris- 

ponents enumerated above). mgprcgramme4coinputers2,3,4,S and n (where "n" 

In response to each sale 29 of a part (to a customer 31) by is a number greater than two), and programmed computer 

computer 2*s store (the store whose personnel operate 60 50. Each of computers 2, 3, 4*5, and n is operated by 

computer 2), computer 2 executes software for generating personnel of a retail store at a first "vertical" level of a part 

order data. Similarly, in response to each sale 29 of a part by distribution chain (in the sense described above with refer- 

computer 3's (or 4*s or n's) store to a customer 32 (or 33 or ence to FIG. 2). Computer 50 is a host computer which 

37). computer 3 (or 4 or n) executes the same software for generates "order data" in accordance with the invention in 

generating order data. 65 response to "reference data" (of the type described above 

The order data generation software which programs each with reference to FIG. 2) received from computers 2, 3, 4, 

of computers 2. 3, 4. .... n generates order data in response 5 n. 
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Although FIG. 3 identifies elements 1, 2, 3, 4 n, and software (e.g. , software 44 of FIG. 3), implements one of the 

50 as "computers,* it should be appreciated that each of forecasting methods described in the following paragraphs, 

these elements is typically a computer system including a One such preferred forecasting method is a point-of-sale 

programmed CPU, a memory (e.g.. for storing inventory (POS) based method. This method determines a forecast of 

status data that identify parts in stock), an input device, a 5 sales of a part by a particular store (denoted as "store A" for 

display, and a modem connected to a telephone line. convenience) in a particular time period (whose duration is 

Each of computers 13,4,5 n. and computer 50 is ^noted as 'lime P" for convenience) in accordance with 

connected along (interfaced with) a computer communica- equation (1): 

tion network in the sense that each of them can send data f=wxdxT (i) 

directly to or receive data directly from ho* computer 50. It w „ hcKFiMoTe ^^ nunibeTO f sales of mepaIt (mtime 

is contemplated that the network includes two. three, or p . . ston . ^ 

mere mail ttoee coir^ersin W is a weighted average of relative store sales of the part 

(somatn-1 n=2,orip2).^enetwoA (by a population of stores which stock or sell the part 

data transmission (via modems or the ^^een^- )&diZy necd not mcludc storc A) , 

puter 5 each of computers 2, 3, 4, 5 a interfaced with » ^ | s a trend factor for the part. The trend factor T is 

me network typically determined (in a manner that will be apparent 

Each of computers 2. 3. 4. 5 and n is prognumiaed t0 mosc of skill in the art) from data indicative 

with software 41, software 45, and software 4*. When of me sales experience of the population of stores 

executing software 41, each computer organizes reference ^ which stock or sell the part (which may but need not 

data (sales data, inventory data, and/or market data of the sU)jc A) ^ rf me ^ experie|lce of 

type described with reference to FIG. 2) and sends the f acturers or vendors at a higher level of distribution of 

reference data to host computer 50. When executing soft- ^ . md 

ware 45, each of computers Z3, 4, 5 . n receives order d is the total demand potential (for store A) of all parts in 

data (of the type 25 the same user-defied category as the part ThTtotal 

from host computer 50. When executing software 46, each ^ D i$ me ^ nuinber of ^ by 

of computers 2, 3^4, 5, . . ^ n generates a transaction signal g> user-defined category 

(deterrnmedbyorderd^^ asthepart) stocked by stare A (in a recent time period 

inventory increase ^transaction or inventory reduction dur ^ on P)< ^justed to include estimated sales 

transaction) and sends such transaction signal to computer 1 ft for parls nol stocked by store A. 

In response to each such transaction signal, computer 1 convenience; the expression "parts similar to" a part 

commands, triggers, or ofcerwise ^^^fe* herein denotes the set of aU parts in die same user-defined 

each ordered or reordered part to (and the return of each category ^ the part 

specified part from) to the relevant store. ^ wcighted ftVe ^ ge w 0 f relative store sales of the part 

Host computer 50 is programmed with software 42. 43. 35 is (WjR^+WjRj/Sj + . . . +W.R/S,) f u where R, is 

and 44. When executing software 42, computer 50 receives of sales 0 f the part by the "j"th store in the 

reference data from one or more of computers 2, 3, 4, 5, . . population. S, is amount of sales of all parts in the same 

. . n. When executing software 43, computer 50 generates category as the part (all parts "similar to" the part) by the 

forecasts using the received reference data from computers „j. m storc ^ me population, and W, is a weighting factor for 

2, 3, 4 n (and optionally also additional reference data ^ ^ store m mc population. Alternatively, the weighted 

stored in computer 5«). When executing software 44, com- averagc be computed by other methods, such as a 

puter S% processes the forecast data to determine order data weighted sum of sales of the part by the stores in the 

(for each of computers 2, 3, 4, 5, ... n) indicative of one or population (W^+WA + • • ■ where R, is amount 

more of: a recommended reorder of a sold part or a recom- of salcs of ^ ^ ^ me «j« m storc in the population, and 

mended order of one or more new parts (or another inven- 4S w is a weighting factor for the "j"th store in the population) 

tory increase transaction), a recommended return of one or divided by a weighted sum of the sales of all parts in the 

more parts already in stock at the relevant store (or another same category as the part by the stores ( W" jSi+WjSa + . 

inventory reduction transaction), and a recommended stock- +W H (S„ where S, is amount of sales of all parts in the same 

ing level for one or more parts. Also while executing category as the part by the "f th store in the population, and 

software 44. computer 50 addresses relevant portions of the ^ w * - s a ^g^g factor for the Tth store in the 

order data to relevant ones of computers 2,3,4,5, n population). In each weighted average, mere is one term for 

(on the network) and sends the order data to each addressee taA of tnc m me population of "T stores. Each 

computer. weighting factor W, is determined by measures of similarity 

In preferred embodiments, in response to order data (to store A) based on sales activity, market information, 

(indicative of an inventory increase transaction or inventory 55 inventory information, and/or customer demographics (such 

reduction transaction), each addressee computer's software as vehicle population) regarding each store in the popuia- 

46 generates a transaction signal and sends the transaction tion. Similarity between store A and each store in the 

signal to computer 1. In response to each such transaction population is determined by one or more of the following 

signal, computer 1 commands, triggers, or otherwise accom- factors: geographic proximity; statistical correlation of the 

plishes the sale of each ordered or reordered part to (and the 50 sales of parts; common attributes of the customer base (or 

return of each specified part from) to the addressee com- percent of sales to different categories of customers, such as 

outer's store. wholesale and retail customers); and demographics of the 

In preferred embodiments, the order data generation soft- stores' market areas 

ware of the invention (e.g., software which programs com- Equation (1) can be a forecast for a part not actually 

puter 2 of FIG. 2). or the forecasting software of the 65 stocked by store A. 

invention (e.g.. software 43 which programs computer 50 of A second preferred forecasting method is an actuarial 

FIG. 3) which supplies forecast data to order data generation method. This method is particularly suitable for forecasting 
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sales of replaceable parts (in repairable systems). It will be ating forecast data from the reference data, and then gener- 

dc scribed in a case in which it forecasts the sales of one type ating the order data from the reference data. Preferably, the 

of motor vehicle part by a particular store (denoted as "store forecast data is generated by implementing a point-of-sale 

A n ) in a particular time period (denoted "time P"). Varia- based forecasting method or an actuarial forecasting 
tions on the described case which forecast sales of other 3 method, or by determining a weighted average of forecasts 

types of parts will be apparent to those of ordinary skill in generated by both these forecasting methods, 

the art We next provide more details regarding a preferred 

In a class of preferred embodiments of the actuarial embodiment of the invention (in which a host computer is 

method, the forecast is determined in accordance with programmed with the forecasting software of the invention, 

equation (2): ^ each of two or more vendor computers is programmed with 

the order data generation software of the invention, and the 
F=ivx/Lx& (2) h °st computer periodically (or at predetermined intervals) 

= a=i * generates forecast data for processing by the order data 

_ . . _ . . , , „ , 4 , generation software of the vendor computers, 

where F is the forecasted number of sales of the part during to preferred implementations of (his ^einbodiment the host 

dme P by store A, V B is the vehicle population of age V fit 15 computer will provide each of two or more vendors (at the 

by the part in the time period P of the forecast in store A*s samc distribution level) with a periodic listing, by product 

market area (an estimate of the number of vehicles of age line, of suggested inventory additions and deletions. The 

"a" that use the part and that will be in store A's market area analysis will be based on sales history from a pool of vendor 

during time period P), R a is the failure rate per period Pper locations sharing similar climate, business mix, and 

vehicle of age "a* 1 for the part (experienced by a population 20 warehouse/distributor affiliation (hence uniform product 

of stores that stock the part possibly but not necessarily lines) and/or the local vehicle population, parts failure rate 

including store A), and S is an estimate of relative market estimates and other warehouse/distributor and manufacturer 

share of store A in its market area (during time P). In information including consolidations, obsolescence, return 

equation (2). age index "a" is in the range from 1 unit to N schedules, and seasonal order schedules. The host computer 

units (where "unit" is typically one year but may altera a- 25 preferably will periodically transmit a file of recommended 

tively be another unit of time) and N is the age of the oldest inventory changes to each vendor computer, 

vehicle that can use the part that exists in period P. The goal of the embodiment is to improve stocking 

The vehicle population V is an estimate of the number of decisions measurably. Each vendor (typically a jobber) 
vehicles (in store A 1 s market area) which use the part For whose vendor computer is connected with the host computer 
many stores in the United States, this estimate can be 30 will see improved inventory turns due to a combination of 
obtained from a commercial database such as the Electronic reduced inventory and improved sales, and will likely also 
Catalog Database maintained by Triad Systems Corporation experience at least a slight reduction of expense and a slight 
of Livermore. Calif, (access to which is available from Triad improvement in gross profit resulting from reduced buyouts. 
Systems Corporation). The Electronic Catalog Database fewer special orders and less non-movement return process- 
includes data relating motor vehicle parts to vehicles, which 33 ing. Having the right parts in stock most of the time can also 
is combined with vehicle registry data identifying the num- have significant long-term customer goodwill benefits for 
ber of vehicles of each type registered in each zip code (and the vendor. 

thus can provide a vehicle population V estimate for those In the preferred embodiment the host computer (when 

zip codes that determine store A's market area), to determine executing the inventive software) implements automated 

the number and age of vehicles fit for each part in the market 40 systems for: administration of service to the vendor 

area. Alternatively, the vehicle population estimate is computers, extraction of data from vendor computers 

derived from a specific list of current or prospective cus- (customer systems), merging of catalog and vehicle popu- 

tomers. lation data, and analysis production. In many applications. 

Hie failure rate R for apart, and the relative market share the host computer software will implement a relational 

S of store A, can be determined by well known statistical 45 database management system. 

techniques which analyze (in a well known manner) market Five different information processing activities will be 

data, and sales, inventory, and vehicle population data from required to accomplish an effective service for the vendors: 

a large sample of stores in a geographic region. 1) Movement Consolidation, 2) Catalog and Vehicle Popu- 

Alternatively. the forecasting software of the invention lation Merge, 3) Coverage Overlap Analysis, 4) Demand 

can implement both the method of equation (1) and the 50 Forecasting, and 5) Ranking and Stocking rccommenda- 

method of equation (2), and generate a weighted average of tions, 

the forecast data F and F produced by both methods To accomplish Movement Consolidation, the host com- 

The method of the invention includes the steps of pro- pater software will typically collect collate, and store data 

viding reference data (indicative of two vendors at the same via telecommunications. Differing line code conventions, 

distribution level) to a computer, and operating the computer 35 part number formats, and base selling unit standards will 

to execute software which generates order data in response necessitate conversion of source data into a standardized 

to reference data. The r&ogrammed computer can be a host form The administration of this activity, including sched- 

computer which receives the reference data from other uled telecommunication sessions and coordination of other 

computers, each operated by personnel of a different vendor aspects, such as. period-end cutoff and lost sales/buyout 

(all the vendors being at the same distribution level). Or, the 60 clearing schedules, will typically require considerable 

programmed computer can be operated by personnel of a human interaction and computerized information on each 

first vendor, in which case some of the reference data is vendor computer. 

generated by that computer and the rest of the reference data To accomplish Catalog and Vehicle Population Merge, six 

is received from one or more other computers, each such processes are typically performed: 1) Bridging. 2) Option 

other computer operated by personnel of a different vendor 65 Flagging, 3) Valid Options and Combinations Flagging, 4) 

at the same distribution level as the first vendor. Preferably, Vehicle Population Filtering, 5) Applying Options "Build 

the order data generation step includes the steps of gener- Rates'*, and 6) Calculating Part Number Vehicle Population. 
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Bridging requires the matching of the vehicle description 
nomenclature used in the data base consulted by the host 
computer with the nomenclature used in the vehicle popu- 
lation data. Vehicle population data will include census 
information. Because census information is dated (Le. , could s 
be more than a year old), it may be desirable to add new 
model year, sales statistics to the population data. This may 
be available from industry sources. This will be of primary 
use with filter and ignition products which begin replace- 
ment during the first year of vehicle operation. 10 

Option Flagging: The data base consulted by the host 
computer typically contains vehicle description information 
beyond that contained in valid tables. This "detailed appli- 
cation" information is used by the data base program to ask 
questions (specific conditions) or to display text (comments. 13 
footnotes, headers) that further describes the vehicle to 
which a particular record pertains. Option flagging is the 
process of interpreting and converting mis information, 
which is encoded in a variety of different forms, into a 
standardized form that can be used by the merge process. 20 

Valid Options and Combinations Flagging: This process- 
ing of the data base (catalog) data further modifies the option 
flags by comparing the catalog records against the valid 
options for each application and also valid combinations of 
options. This can have a variety of consequences. For 25 
example, if the valid options and combinations database 
shows that a catalog record containing a certain engine code 
option flag came only with EFI (electronic fuel injection), 
the option flag for EFI would also be set Another-situation 
may actually eliminate a catalog record. For example, a 30 
record containing an option flag for a transmission that was 
not used the model year could be eliminated from further 
processing. This process not only cleans up the data but will 
also add to the options flags. 

Vehicle Population Filtering is the first step in dealing 35 
with option flags to calculate vehicle count. The vehicle 
population data base often includes some specification of 
option flag criteria, such as, carburation and body type. This 
process uses such information to clarify any vehicle counts 
for records containing option flags relating to these factors. 40 

Applying Options **Build Rates": An options build rate 
data base (consulted by the host computer) preferably con- 
tains information that describes how various vehicle options 
that are not handled through bridge filtering are distributed 
through the vehicle population, litis final step in the merge 45 
process involves the application of this information to the 
catalog records which contain unresolved option flag criteria 
so that a final vehicle count can be determined. Options 
build rate information will typically come from a variety of 
sources. Some may be derived from original equipment so 
manufacturer build rate statistics, while some may represent 
estimates. A good example of the later would be a record 
which fits vehicles with "dealer installed air conditioning. 1 * 
The actual mix is unknown, so subjective Judgement will 
likely need to be applied to reconcile the actual count. This 55 
process will be additionally complicated by geographic 
variances. 

Calculating Part Number Vehicle Population: This final 
step extracts the target trading area vehicle population from 
the vehicle population database using the build rate data 60 
applied during the Options Build Rate Filtering Step. There 
will be many situations when the merge process fails to 
produce a firm vehicle count for a given part number. This 
can occur in two cases: where detailed application informa- 
tion is not converted to an option flag (such information 65 
cannot be used until its converted); and where no method of 
filtering is provided, such as when there is no information 



entered into the build rate data base. In these situations the 
part number will probably have some catalog records with 
"clean counts." In effect there will be a minimum count (i.e., 
sum of the clean counts) as well as a maximum count (i.e.. 
minimum count plus the total potential from unresolved 
counts). The actual count will be somewhere between the 
two numbers. Where there is ambiguity or multiple choices, 
the vehicle count is allocated across the choice of parts of the 
same description that may fit the vehicle. 

Coverage Overlap Analysis: Coverage overlap, where a 
part is available from two or more product lines, is a frequent 
occurrence in the aftermarket. There are a number of very 
good reasons why this situation has evolved and will con- 
tinue in the future. Our purpose is to give the jobber a tool 
that may help to prevent this from becoming a problem 
causing needless investment duplication. In the absence 
from a complete aftermarket interchange database, the best 
source of information regarding part number equivalency is 
the warehouse/distributor who typically Deeds this for order 
processing and perhaps purchasing. The first step in dealing 
with this problem is to find out how the warehouse/ 
distributor handles it If they omit overlap in their own 
system, overlap can be handled by merely processing only 
the part numbers that are included in the warehouse/ 
distributor* s active part number database. If overlap is 
tolerated and the warehouse/distributor has a reference 
database, then this information may be used to combine 
sales histories from equivalent part numbers and also to print 
comments explaining the equivalency in Classification 
Analysis reports (provided to the vendor computers) imme- 
diately following the host computer-generated recommen- 
dations. This will allow each vendor (typically a jobber) to 
make a conscious decision as to which part number to stock 
and avoid duplication. If an interchange or equivalency 
database is not available then the only other method of 
assisting the jobber would involve the processing of all 
product tines the jobber stocks to identify any equivalencies 
that may exist between any two lines (but this is not likely 
to be a viable method since the additional processing over- 
head would be considerable). 

Demand Forecasting: In the embodiment being described, 
the host computer is programmed to generate demand esti- 
mates by part number for each vendor computer (customer 
location). Three categories of analysis capabilities are 
needed: 1) movement analysis, 2) vehicle population 
analysis, 3) movement with population analysis. Each type 
of analysis will produce estimates of the total market 
demand by part number in each trading area. Each location's 
target market share and objectives (GMROI, turns, etc.) will 
then be applied to generate customized listings showing 
recommended changes. 

It will be desirably to test the modeling method imple- 
mented by the host computer by using historical data (e.g., 
previous year's vehicle population data catalog and sales 
history) against actual historical results obtained by per- 
forming the invention. The system of the invention should 
be capable of projecting what actually happened (at least to 
the parts stocked) in the past year from a picture of the facts 
as they existed at the beginning of the past year. If it can, it 
will be reasonable to expect that It will work in the year to 
come. This is an important test that should be built in from 
the start and carried on into the following years, at least until 
the host computer programming is perfected. It may even be 
useful to apply historical deviations from the model's pro- 
jections as a means of. adjusting for unknown factors. 

Movement Analysis utilizes only sales history to create 
demand estimates. It will be needed where vehicle popuia- 
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tion data is not available or affordable. Movement analysis 
creates estimates of vendor demand based on sales by both 
the vendor and other vendors in its region. Today, jobbers 
use a variety of methods to determine what should ox should 
not be stocked, including: 1) order point calculation reports, 5 
2) zero sales reports, 3) lost sales and buyout reporting, 4) 
warehouse/distributor sales rank coding, 5) manufacturer 
stock classification coding. 6) application descriptions pro- 
vided in new number announcements and buyer's guides. 
Typically, jobbers tend to stock new items, particularly those 10 
for marginal popularity applications, only after they have 
recorded some activity. They also tend to retain items 
whenever they have had recent activity. Because this view is 
limited to only the one store's experience sub-optimal 
selections are often made resulting in unnecessary lost sales 15 
and wasteful investment 

Movement analysis resolves this deficiency by consoli- 
dating all jobber sales history for a product line within a 
region. This information is then used to develop an esti- 
mated regional demand. Each store's demand is in turn 20 
estimated based on the store* s share of regional sales in the 
line. Jobbers should also be allowed to optionally specify (to 
the host computer) sales increases or decreases based on 
their expected gain or loss of market share. 

Auto part stares serve many different types of markets. 25 
The mix of part numbers in a rural store can be very different 
from an inner city location. In order to deal with these and 
other differences, it will be necessary to first identify part 
numbers that apply primarily to specific types of use. 
Fortunately, most manufacturers have already provided this 30 
information as part of their part number popularity code 
system. Typically, codes distinguish between agricultural, 
industrial, heavy truck (often called "heavy duty"), marine 
and high performance parts. 

Movement analysis will utilize market coding to subdi- 35 
vide product lines allowing demand estimates to reflect the 
store's true market mix within each product line. For 
example, a store selling more agricultural items will have a 
larger and proportional share of regional demand of the 
agricultural items within the product line. This will make it 40 
possible for movement analysis to yield classifications that 
reflect the unique market focus of each location. 

It is desirable for the host computer to retain data char- 
acterizing four or even more years of regional history so that 
better trends may be developed. 43 

Vehicle Population Analysis: Population analysis utilizes 
part data from a data base merged with vehicle population 
data without any movement history to create demand esti- 
mates. This type of analysis is needed if there is no history 
available from other stores in the region. New locations, 50 
unaffiliated jobbers (no regional movement database 
available) and jobbers not wishing to share their history (by 
providing relevant data to the host computer) are some of the 
situations where this analysis will be required. This analysis 
provides no guidance for non-application part numbers or 55 
part numbers for vehicles not in the vehicle population 
database. 

Both expected market share of each location and failure 
rate (replacement interval) estimates are very important 
components in this analysis. Without them demand cannot 60 
be predicted. 

Estimates with vehicle population analysis (only) would 
be done as follows. Vehicle population by part number is 
computed for the trading area specified for the vendor, 
summarized by model year. The host computer estimates the 65 
failure/replacement rate by age of vehicle for the part type, 
based on industry knowledge of manufacturer recommen- 



dations. The host computer then multiplies this by current 
vehicle population to estimate current demand for the trad- 
ing area. To estimate next year's demand* the host computer 
"ages" the vehicle population by one year, optionally adjust- 
ing counts based on trends in vehicle population, then 
multiply by replacement rate. 

To estimate sales in the store the host computer factors the 
trading area demand by the market share of the store. The 
easiest way to do this is to take the total unit sales for this 
store versus the estimated trading area demand total for all 
parts in the line included in the vehicle population analysis. 

Market share data will not be consistent across all product 
lines and may be effected by jobber actions or external 
events such as failure of a major competitor or entry of a new 
competitor. Ultimately the jobber will need to predict a 
market share target for each product line. 

Failure rates will be estimated using reference data from 
part vendors and vehicle population data using well known 
statistical methods to determine (or estimate) failure or 
replacement rates by part number or for all parts of the same 
description or all parts fitting a make or class of vehicles. 
Failure rate estimates by part type will preferably be 
expressed in a variety of ways. They may vary by location 
and/or vehicle make. Batteries would be a good example of 
such a situation. In Chicago three to four years is a very 
typical life for batteries, while in San Francisco five to six 
years is more typical. Other failure rates will apply to just 
certain part descriptions. They may also depend on differing 
locations and/or vehicle makes. Oil filters have a rather 
uniform life regardless of climate or vehicle make. Still 
other failure rates may apply to very specific applications. 
Due to differing engineering standards, some vehicles may 
wear out certain parts at a much different rate from the norm. 
Certain cars, for example, are known for rather frequent 
brake pad and rotor replacement and other models of cars 
tend to have very long engine life relative to most vehicles. 
Geography also can significantly contribute to variations in 
failure rates. Mountain driving is hard on brake friction 
surfaces. City conditions are usually harder on exhaust and 
some other parts. 

Movement with Vehicle Population Analysis: This "com- 
bined" analysis is for when both movement history by part 
number and vehicle population data are available for parts in 
the catalog consulted by the host computer software. Prop- 
erly utilized, this wealth of information can produce the best 
estimated demand. Although a part number may be in the 
catalog and it may also be for a vehicle in the vehicle 
population data, it is entirely possible that much of the 
movement of a part number comes from other applications. 
There are also many part numbers that may either not be 
included In the catalog data base or may be for vehicles not 
covered by the vehicle population data base (special fleet 
farm and industrial vehicles, new model year cars and light 
trucks, older and specialty vehicles, heavy duty vehicles, 
etc). Movement information thus offers some very important 
additional insight Vehicle population and failure rate 
estimates, on the other hand, may be used to anticipate 
changes in demand not revealed by movement history alone. 

The "combined* analysis will work as follows. Using 
knowledge of part types and typical patterns of replacement 
and aftermarket sales, the host computer will create math- 
ematical models of part demand Models will be tested 
statistically, selecting the best one for each part type. 
Regional estimates of sales per vehicle fit depending oo 
vehicle age and other factors, will be made through statis- 
tical analysis. This estimate will be applied to the stores 
trading area to create a demand estimate for each part 
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factored by the fractions of product line sales and total 1) % Change in Investment Level; 
vehicles versus die region. > 2) Average Turns (or GMROI); or 

linking and Stocking Recommendations: The first level ? Minimum Acceptable Turns (or GMROI) for a part 
of analysis * to clean-up the mv emo^. assunung that the sho|lld ^ either a percentage change or no 

jobber's line selection and market position will net change 5 «, am „,~ 
in the coming year. Some jobbers are more analytical while wmL tor e * am P ie * 
others exhibit a "seat of the pants" style. The preferred host 
computer software is flexible enough to accommodate these 
varied conditions and perspectives. The stocking recommen- 
dations must not contradict "common sense". 

Inventory stocking needs inevitably reflect each jobber's 
goals relative to their unique competitive and financial 
conditions. Each product line analysis will allow the jobber 
to specify their goals and limits on investment. GMROI or Expense Adjusted Recommendations: Jobbers seldom have 
turns as well as anticipated changes in their market share. m accounting system that routinely reports handling, car- 
Host computer-generated recommendations are preferably . QJ <firect stm ^ expenses down to the line item level, 
adjusted to take into consideration carrying, selling. NoncthcJcsSi these factors are material to the purpose of 
returning, and receiving expenses. prograinining the host computer to make only the most 

Estimated Available Market Sfcire; £ otobTrLmmendatioT The host should be pro- 

preferably programmed to estimate a jobber s market share ^ J\ ^^^^^ " . . . . . , . _ . . 

for the Je F JSTjobber's sales history. Normally share 20 «7?* to ™T^!^ 
is assumed to be constant for the next year. If a change in calculations (unless itis determined to be appropriate to 
share is planned, the jobber (i.e., its vendor computer) must aDow for individual jobber input), 
specify to the host computer the change in market share by There are at least four expenses that could impact the 
product line. This does not mean that the jobber will achieve profitability of removing and adding parts: 
this level since one of their goals, such as investment level 25 1) Deleting Part Numbers: The cost of picking, packing 
or minimum GMROI, may prevent it from reaching the and shipping, waiting for credit from the supplier, 

level. It is a maximum level which the jobber feels is bookkeeping, removing from computer, etc.; 

available given all other considerations. 2 ) Adding Part Numbers: Entry into computer, shipping. 

Ranking (GMROI vs. Turns): The host computer prefer- unpacking, check-in, reporting short shipments, put-up, 

ably ranks parts based upon the forecast demand for a M shelf shifti ™ ^ omer processing such as bookkeep- 
store — using cither "turns or GMROI computed with mini- . D 

mum stock and forecast sales. „ „ _ . 

Jobbers have historically thought in terms of inventory 3) Inventory Carrying Cost In a classic "text book" 
turns. As a result a 'turns" point of reference has evolved in situation carrying cost would include all costs associ- 

the 1 'minds" of many jobbers which they use in viewing their ated with carrying an item (i.e., shelf space, utilities, 

inventory investment: 35 etc.). 

However, since may of these expenses are fixed in the 
$ Ammal Cost of Goods sokd near term our focus will be primarily limited to expenses 

In vemory Turns $ Arenagc tovcstxDent such as the cost of money associated with the required 

investment; and 

Some jobbers have also started to focus on gross margin 40 4^ Selling: Although there is some variation in selling 
return on investment (GMROI), which should be available expense, such as the cost of invoicing, picking or even 

as an option: catalog look-up, it is generally a consistent dollar value 

from line item to line item. 

GMROI - S Annual Gross Profit For example, exhaust parts tend to have higher handling 

$ Avenge inr«mwni 45 ^ crying selling expenses per item. 

Related Parts Recommendations: Certain parts consis- 
One difficulty in prograinming the host computer to deal tently require related items. Just of few of many examples 
with GMROI is determining the selling price. Two methods include: 

will typify the pricing strategies that jobbers use. The first, bearings and wheel seals 

mark-up from jobber cost (could also ^ exj^ssed as_ GP 50 ^ rotor 

%), assumes uniform profit margins, which makes GMROI r 

give identical rankings to "turns". Most manufacturers sug- Many parts requiring gaskets and the corresponding gas- 
gest uniform margins in their price sheets. Expressing sell- 

ing prices as a percentage (i.e., mark-up or mark-down) of Certain starters require a solenoid some % of the time 
dealer net allows for variable margins that may exist in the 55 A new battery requires new battery cables some % of the 
manufacturers suggested pricing structure. When the jobber time 

uses complicated variable pricing strategies within a line it When a part nearly always requires another part, it makes 
is impractical to attempt to mirror mis in our analysis. little sense to stock it without also stocking the other part 

The jobber is preferably able to select either inventory Since related items are often in different product lines, it will 
turns or GMROI ranking (by causing corresponding selec- go be sufficient at least initially, to merely print a related item 
tioD data to be sent to the host computer). Host computer- message following stocking recommendations. A more 
generated recommended changes will be listed in descend- advanced feature would include the related item part number 
ing order from highest to lowest rank. Regardless of ranking in the message and also take the related item investment into 
method selected, both GMROI and turns will be printed for consideration. 

each product line. 65 Selling Quantity and Minimum Purchasing Quantity: 

Jobber Stocking Goals: The jobber should be able to For this analysis, the host computer preferably is pro- 
target the analysis on one of the following goals: grammed to use the larger of "selling quantity** and 
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'"minimum purchasing quantity** ("standard pack**) as the 
quantity to stock. 

"Selling Quantity** is similar but not identical to "per caT 
quantity. Per car quantity is application specific. The same 
part number may have different per car quantities depending 5 
on the vehicle. Some spark plug part numbers for example, 
lit 4. 6 and 8 cylinder engines. Another situation that is 
actually more common are part types that are usually not 
sold in per car quantities. Wheel axle, most engine, brake 
and chassis parts fall into this category. And even within 10 
certain part types there are exceptions. Many mechanics, for 
example, refuse to change only one front brake rotor on 
some late model, particularly imported, vehicles. Selling 
quantity is part number specific and represents the predomi- 
nant multiple it is sold by. Stocking recommendations is 
should be evaluated and expressed in selling quantity mul- 
tiples. 

Minimum Purchase Quantity: Many part numbers come 
in irunimum quantity packages. When the purchase quantity 
is greater than the selling quantity or the purchasing quantity 20 
is not evenly divisible by the selling quantity, the extra 
inventory investment required to stock the item should be 
considered in making the recommendation to stock the item 
For example, an item with three annual sales and a selling 
quantity of one that must be purchased 10 at a time will only 25 
have an average first year inventory turn of 0.35. The same 
situation for a part that can be purchased one at a time will 
have a turn of 3. It is also important to note that some 
warehouse/distributors will not accept returns of less than 
minimum purchase quantity (exceptions are sometimes 30 
made for obsolete items). 

The following considerations pertain to the format of the 
reports provided by the host computer to each vendor 
computer: 

Summary Pages: Each report preferably includes an intro- 35 
ductory summary page showing the estimated effects of 
recommended changes, with a page for each product line 
and one for the total of all product lines analyzed. The 
summary also preferably includes any assumptions which 
were followed in preparing the report (description of trading 40 
area, etc.) as well as vendor information such as name, 
address, etc. 

Product Line Recommendations: The standard report will 
list only recommended changes. The same format should be 
used for all three types of analysis (ie., 1) movement, 2) 45 
vehicle population and 3) movement and vehicle 
population). Vehicle population and trading area information 
is presented only when applicable. "Estimated Demand*' is 
preferably the only expression of part number activity 
presented in the reports. Details such as vehicle populations 50 
by part number, average age of vehicles by part number and 
even sales histories are preferably excluded so that only the 
most relevant decision making information (Le.: demand) is 
the focus. 

Bom GMROI and "turns" recommendations arc included 55 
If the report is run by the GMROI ranking option then 
GMROI is the first column and turns the second. If the 
option is turns the opposite is true. 

Product lines are treated separately. A product line sum- 
mary is shown at the beginning of each product line. 60 
Additions and deletions are segregated. Part numbers are 
listed from highest to lowest rank with subtotals for recom- 
mended additions and deletions and net change totals by 
product line. Part number equivalency and supersession 
comments, such as a reference to an equivalent part number 65 
in another line, and suggested related items are inserted 
where appropriate. 
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Detail Reports: optional detailed report formats showing 
all part numbers . more history or population data and/or with 
price sheet sequencing are preferably also available to each 
vendor computer. 

Platform security considerations: In implementing the 
preferred ejnbodiment, it should be assumed that jobbers 
will be concerned about sharing their inventory profiles with 
competitors. Jobbers will justifiably view what they stock as 
a very important secret Thus, the invention will preferably 
be implemented in a manner so mat the security of vendor- 
provided data security is maintained (or optionally so that 
any exposure associated with provision of data to the host 
computer is more than offset by the benefits of the host 
computer-generated reports). 

Preferably the host computer is programmed so as not to 
disseminate vehicle population and classification data. This 
is one of the advantages of producing a localized analysis 
that only reveals new items to add and old items to drop. 
Provision of complete listings to all vendor computers could 
reveal too much detail. 

Telecommunications is the preferred way to gather (at the 
host computer) the necessary sales history and inventory 
data from the various vendor computers. Telecommunica- 
tions is also preferred for distribution of classification 
reports and file changes from the host computer to each 
vendor computer. However* deficiencies in the report spool- 
ing capabilities on the vendor computers and various other 
complexities associated with transmitting reports to the 
vendor computers will typically require that paper reports 
distributed via mail also be supported. 

Telecommunications may also be used to receive (at the 
host computer) various types of information from 
warehouse/distributors and manufacturers. This may include 
data indicative of part equivalence (substitution number, 
supersessions alternate number, and the like), obsolescence, 
market type codes (agricultural, heavy truck, etc.), and 
schedules for clean-ups and change-overs. Vehicle census 
data will normally be input to the host computer via mag- 
netic media. 

User Interface Requirements: The preferred embodiment 
implements three user interfaces: 

1. Host computer adrnuustration and support: This opera- 
tion requires manual entry of information by host 
computer support/marketing personnel, including vari- 
ous types of customer information used to collect data, 
to process the data, and finally to bill for the service. 
Fast access to data and ease of use arc important in this 
area; 

2. Host computer research and analysis processing: This 
activity will be administered by technical specialists. 
Batch processing, although not required, may be uti- 
lized. Automatic scheduled processing will be required 
for data collection (e.g., from the vendor computers). 
Ease of use is not critical in this area; and 

3. Reports to Vendor Computers: Reports generated by the 
host computer should be easily understandable by the 
vendors. They must be decision-oriented documents 
containing compelling justification for the host- 
recommended changes. 

The data bases consulted by (and typically stored in) the 
host computer in implementing the preferred embodiment 
include: 

1. a customer (vendor) data base, including data of the 
following type: 
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Data Title 



Customer info. 
Set-up: 

Product Lines: 
Market Description: 

Inventory data: 
Operating parameters: 



20 

-continued 



Description 



Customer number, 
name, address, 
phone, etc. 
Telecom phone, 
Year End Schedule, 
Lost Saks and 
Buyout Clearing 
Schedule, Nation 
Account 
affiliation 
MCL tables to 
translate user 
line codes to host 
line code 
Market share, 
sales mix by 
market type, 
trading area 
geographic 

AMWfit'mf) for 

each vendor 
Part numbers, 
sales, buyout and 
lost sales 
Inventory goals, 
avenge days 
supply, pricing, 



10 



15 



20 



25 



GMROVturm, etc. 



2. a parts manufacturer data base, including data of the ^ 
following type: 



Data Title 


Description 


Equivalency information: 


Valid part numbers 




and/or equivalent 




part number info 


Schedules: 


Line clean-up 




(return & 




restocking X 




change-over* and 
seasonal 


WD stoaked items: 


Active part 




numbers and sales 




history 


Minimum quantity: 


Minimum quantity 




mat may be 




purabased and/or 




returned 


5. a part numbers and pricing data base, including: 


Data Title 


Description 


foiling unit algorithm: 


How to distinguish 




between each and 




package quantities 


Part number format 


Compress out 




extra/special 




characters and 


determine 




standardized part 



Line code profile: 



Convert the user's 
line codes to host 
standard codes. 



Data Title 


Description 


Supersessions: 


typically provided 




by 




warebouse/distribu 




tors 


Popularity codes: 


Obsolescence 




status and 




popularity 


Market type codes: 


Heavy duty, 




agricultural. 




marine, etc. 


Failure rates: 


Expected part life 


Related items: 


Other items that 




the jab requires 


3. a vehicle manufacturer data base, including: 


Data Title 


Description 


Valid options and cotabinations 


What option 




combinations axe 




valid, option 




dependencies, and 




option linkage 


Option build rates 


How many 


built with each 




option 


4. a warehouse/distributor ("WD") distribution group data 


base, including: 




Data Title 


Description 


Approved customers: 


What jobbers 




belong 



45 



55 



65 



6. a population data base, including: 



Data Hue 


Description 


Vehicle description tables: 


How the vehicles 


are described in 




the data base 


Vehicle census data: 


Vehicle 




registration 




records 


Vehicle sales information: 


New model year 




sales for use in 




filter and 




ignition coverage 




during the first 




year 


Trading area parameters: 


How the trading 




areas can be 




described 



Various modifications and variations of the described 
method and system of the invention will be apparent to those 
skilled in the art without dqwuling from the scope and spirit 
of the invention. Although the invention has been described 
in connection with specific preferred embodiments, it should 
be understood that the invention as claimed should not be 
unduly limited to such specific embodiments. 

What is claimed is: 

1. A computer system for controlling inventory of vendors 
at a single part distribution level, said vendors including at 
least a first vendor and a second vendor, said computer 
system including: 
a first computer programmed with order data generation 
software for generating order data in response to ref- 
erence data, where the reference data is indicative of 
characteristics of at least two of the vendors, where the 
characteristics include sales characteristics, inventory 
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characteristics, and market characteristics, wherein the characteristics of the second vendor include sales char- 
first computer is a host computers; acteristics of the second vendor, inventory characteris- 

a second computer, connected for communication with ^ * c second vendor, and market characteristics 

the first computer, and programmed with software for pertaining to the second vendor, wherein the reference 

supplying a first portion of the reference data to the first 5 <kta indicative of market characteristics includes data 

computer, said first portion consisting of data indicative indicative of vehicle population by age fit by part, data 

of characteristics of the second vendor, where said indicative of part failure rate per vehicle by age during 

characteristics of the second vendor include sales char- a s ^c^ tome P*"* and date indicative of an esti- 

acteristics of the second vendor, inventory characteris- I^X^^? ^f/ SMd °™ ° f * C 

tics of the second vendor, and market characteristics " v ^ ndors selected tome period, 

pertaining to the second vendor; and . * ? T tem ° f d T, Whmi * ** <*dn tot* u 

* . indicative of a recommended inventory increase transaction. 

a third computer, connected for communication with the 5, The system of claim 1. wherein the order data is 
host computer, and programmed with software for indicative of a recommended inventory decrease transaction, 
supplying a second portion of the reference data to the 6 . xh c sy Steim of clalm h whcrein me order ^ is 
host computer, said second portion consisting of data indicative of a recommended stocking level of parts by at 
indicative of characteristics of the first vendor, where least one of the first vendor and the second vendor, 
said characteristics of the first vendor consist of at least 7. The system of claim 1, wherein the order data genera- 
one member of the set consisting of sales characteris- ti on software includes- 

tics of the first vendor inventory characteristics of the forecast data generation software for generating forecast 

first vendor, market characteristics of the first vendor, 20 ^ by fK £ MriEg mc ntaauc ™i 

and demographic characteristics pertaining to the first ~ * ^ **™*um& mc reduce iuua, aoa 

vendor ^ software for processing the forecast data to generate the 

srsxr — — — -- ft- > ."SK»ssast , a»asrs 

_ ± includes data indicative of a forecasted number of sales of a 
a first computer progranimed with order data generation part in a first time period by the first vendor, where the 
software for generating order data m response to ref- forecasted number of sales of said part is F, where F=Wx 
erenwdata, where the reference data is indicative of ^ DxT, where W is a weighted average of relative store sales 
characteristics of at least two of the vendors, where the 0 f the part by a population of vendors which stock the part 
cWtenstics mdude sales craractenstics, inventory T is a trend factor for the part, and D is a total demand 
characteristics, and market characteristics, wherein the for ^ ^ vcndor ofaU parts similar to the part 
first computer is a first vendor computer; and 9. The system of claim 8, wherein the total demand 
a second computer, connected for communication with 33 potential, D, is indicative of actual number of sales by the 
the first computer, and programmed with software for first vendor of all parts similar to the part stocked by said 
supplying a first portion of the reference data to the first first vendor in a second time period having duration sub- 
computer said first portion consisting of data indicative stantiaily equal to that of the first time period, adjusted to 
of characteristics of the second vendor, where said include estimated sales activity for parts similar to toe part 
characteristics of the second vendor include sales char- ^ that are not stocked by said first vendor, 
acteristics of the second vendor, inventory characteris- 10. The system of claim 7, where the forecast data 
tics of the second vendor, and market characteristics generation software generates toe forecast data by imple- 
pertaining to the second vendor, wherein the second menting an actuarial method. 

computer is a second vendor computer, and the first 11. The system of claim It, where the forecast data are 
computer is also programmed with software for gen- A5 indicative of a forecasted number of sales of a part in a first 
crating a second portion of the reference data, said time period by the first vendor, and the forecasted data are 
second portion consisting of data indicative of charac- determined by processing data indicative of vehicle popu- 
teristics of the first vendor, where said characteristics of lation by age fit by the part in the first vendor's market area, 
the first vendor consist of at least one member of the set data indicative of failure rate for the part per vehicle by age 
consisting of sales characteristics of the first vendor, 50 during toe first time period, and data indicative of an 
inventory characteristics of the first vendor, and market estimate of the first vendor's relative market share in the first 
characteristics of the first vendor. vendor's market area during said first time period. 
3. A computer system for controlling inventory of vendors IX A computer system for controlling inventory of ven- 
at a single part distribution level, said vendors including at dors at a single part distribution level, said vendors including 
least a first vendor and a second vendor, said computer 55 at least a first vendor and a second vendor, said computer 
system including: system including: 
a first computer programmed with order data generation a first computer jrograrnmed with order data generation 
software for generating order data in response to ref- software for generating order data in response to ref- 
erence data, where the reference data is indicative of erence data, where the reference data is indicative of 
characteristics of at least two of the vendors, where toe # characteristics of at least two of the vendors, where toe 
characteristics include sales characteristics, inventory characteristics consist of at least one member of toe set 
characteristics, and market characteristics; and consisting of sales characteristics, inventory 
a second computer, connected for communication with characteristics, demographic characteristics, and mar- 
the first computer, and programmed with software for ket characteristics; and 

supplying a first portion of toe reference data co the first 65 a second computer, connected for communication with 

computer, said first portion consisting to data indicative the first computer, and programmed with software for 

of characteristics of the second vendor, where said supplying a first portion of the reference data to the first 
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computer, said first portion consisting of data indicative 
of characteristics of the second vendor, where said 
characteristics of the second vendor consist of at least 
one member of the set consisting of sales characteris- 
tics of the second vendor, inventory characteristics of 5 
the second vendor, market characteristics of the second 
vendor, and demographic characteristics pertaining to 
the second vendor, wherein the order data generation 
software includes: 

forecast data generation software for generating fore- 10 
cast data by processing the reference data; and 

software for processing the forecast data to generate the 
order data, where the forecast data generation soft- 
ware generates the forecast data by implementing a 
point-of-sale based method, where the forecast data 15 
includes data indicative of a forecasted number of 
sales of a part in a first time period by the first 
vendor, where the forecasted number of sales of said 
part is F. where F=WxDxT, where W is a weighted 
average of relative store sales of the part by a ^ 
population of vendors which stock the part. T is a 
trend factor for the part and D is a total demand 
potential for the first vendor of all parts similar to the 
part wherein the population consists of a number, i, 
of vendors, and wherein the weighted average, W, ^ 
satisfies 

WsCWjRi/St+WjRySj +. . . +W # R/S i )/L where R,is an 
amount of sales of the part by the "j**th vendor in the 
population, j is a number in the range from 1 through 
i, Sj is an amount of sales of all parts similar to the part 30 
by the "j"th vendor in the population, and is a 
weighting factor for the "j M th vendor in the population. 

13. The system of claim 11, wherein each said weighting 
factor W, is a measure of siiniiarity of the "j M th vendor and 
the first vendor, based on statistical analysis of characteris- 35 
tics of said "j"th vendor and said first vendor. 

14. A computer system for controlling inventory of ven- 
dors at a single part distribution level, said vendors including 
at least a first vendor and a second vendor, said computer 
system including: 40 

a first computer programmed with order data generation 
software for generating order data in response to ref- 
erence data, where the reference data is indicative of 
characteristics of at least two of the vendors, where the 
characteristics consist of at least one member of the set 45 
consisting of sales characteristics, inventory 
characteristics, demographic characteristics, and mar- 
ket characteristics; and 
a second computer, connected for communication with 
the first computer, and programmed with software for 50 
supplying a first portion of the reference data to the first 
computer, said first portion consisting of data indicative 
of characteristics of the second vendor, where said 
characteristics of the second vendor consist of at least 
one member of the set consisting of sales characteris- 55 
tics of the second vendor, inventory characteristics of 
the second vendor, market characteristics of the second 
vendor, and demographic characteristics pertaining to 
the second vendor, wherein the order data generation 
software includes: 60 
forecast data generation software for generating fore- 
cast data by processing the reference data; and 
software for processing the forecast data to generate the 
order data, where the forecast data generation soft- 
ware generates the forecast data by implementing a 65 
point-of-sale based method, where the forecast data 
includes data indicative of a forecasted number of 
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sales of a part in a first time period by the first 
vendor, where the forecasted number of sales of said 
part is F, where F=WxDxT. where W is a weighted 
average of relative store sales of the part by a 
population of vendors which stock the part T is a 
trend factor for the part and D is a total demand 
potential for the first vendor of all parts similar to the 
part, wherein the population consists of a number, i, 
of vendors, and wherein the weighted average. W. 
satisfies 

HHWiRi+wy^ +. . , +w#y ( w'tSj+H/v^ +. . . +rA) 

where R, is an amount of sales of the part by the "j"th 
vendor in the population. S.- is an amount of sales of 
all parts similar to the part by the "j^th vendor in the 
population, Wy is a weighting factor for the "j w th 
vendor in the population, and W n y - is another weight- 
ing factor for the "j M th vendor in the population. 

15. The system of claim 14, wherein each said weighting 
factor W, is a measure of similarity of the "j"th vendor and 
the first vendor, based on statistical analysis of characteris- 
tics of said * 4 j M th vendor and said first vendor. 

16. A computer system for controlling inventory of ven- 
dors at a single part distribution level, said vendors including 
at least a first vendor and a second vendor, said computer 
system including: 

a first computer programmed with order data generation 
software for generating order data in response to ref- 
erence data, where the reference data is indicative of 
characteristics of at least two of the vendors, where the 
characteristics consist of at least one member of the set 
consisting of sales characteristics, inventory 
characteristics, demographic characteristics, and mar- 
ket characteristics; and 
a second computer, connected for communication with 
the first computer, and programmed with software for 
supplying a first portion of the reference data to the first 
computer, said first portion consisting of data indicative 
of characteristics of the second vendor, where said 
characteristics of the second vendor consist of at least 
one member of the set consisting of sales characteris- 
tics of the second vendor, inventory characteristics of 
the second vendor, market characteristics of the second 
vendor, and demographic characteristics pertaining to 
the second vendor, wherein the order data generation 
software includes: 

forecast data generation software for generating fore- 
cast data by processing the reference data; and 
software for processing the forecast data to generate the 
order data, where the forecast data generation soft- 
ware generates the forecast data by implementing an 
actuarial method, and wherein the forecast data 
include data indicative of a forecasted number of 
sales of a part in a first time period by the first 
vendor, where the forecasted number of sales of said 
part is F, where 

where "a" is vehicle age expressed as an integral 
number from 1 to N of time units. N represents age 
of the oldest vehicle that can use the part, V a is 
vehicle population of age "aa" fit by the part in the 
first vendor's market area during the first time 
period R a is a failure rate for the part per vehicle of 
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age "a" during the first time period, and S is an 
estimate of the first vendor's relative market share in 
the first vendors market area during said first time 
period 

17. A method for controlling inventory of vendors at a 
single part distribution levcL said vendors including at least 
a first vendor and a second vendor* said method including 
the steps of: 

(a) operating a first computer so as to generate order data 
in response to reference data, where the reference data 
is indicative of characteristics of at least two of the 
vendors, where the characteristics include sales 
characteristics, inventory characteristics, and market 
characteristics, wherein the first computer is a host 
computer; 

(b) before step (a), supplying a first portion of the refer- 
ence data to the first computer from a second computer, 
said first portion consisting of data indicative of char- 
acteristics of the second vendor, where said character- 
istics of the second vendor include sales characteristics 
of the second vendor, inventory characteristics of the 
second vendor, and market characteristics pertaining to 
the second vendor, and 

(c) before step (a), supplying a second portion of the 
reference data from a third computer to the host 
computer, said second portion consisting of data indica- 
tive of characteristics of the first vendor, where said 
characteristics of the first vendor consist of at least one 
member of the set consisting of sales characteristics of 
the first vendor inventory characteristics of the first 
vendor, market characteristics of the first vendor, and 
demographic characteristics pertaining to the first ven- 
dor. 

18. A method for controlling inventory of vendors at a 
single part distribution level, said vendors including at least 
a first vendor and a second vendor, said method including 

the steps of: 

(a) operating a first computer so as to generate order data 
in response to reference data, where the reference data 
is indicative of characteristics of at least two of the 
vendors, where the characteristics include sales 
characteristics, inventory characteristics, and market 
characteristics, wherein the first computer is a first 
vendor computers ; 

(b) before step (a), supplying a first portion of the refer- 
ence data to the first computer from a second computer, 
said first portion consisting of data indicative of char- 
acteristics of the second vendor, where said character- 
istics of the second vendor include sales characteristics 
of the second vendor, inventory characteristics of the 
second vendor* and market characteristics pertaining to 
the second vendor, wherein the second computer is a 
second vendor computer; and 

(c) before step (a), operating the first computer to generate 
a second portion of the reference data, said second 
portion consisting of data indicative of characteristics 
of the first vendor, where said characteristics of the first 
vendor consist of at least one member of the set 
consisting of sales characteristics of the first vendor, 
inventory characteristics of the first vendor, market 
characteristics of the first vendor, and demographic 
characteristics pertaining to the first vendor. 

19. A method for controlling inventory of vendors at a 
single part distribution level, said vendors including at least 
a first vendor and a second vendor, said method including 
the steps of: 



to 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



(a) operating a first computer so as to generate order data 
in response to reference data, where the reference data 
is indicative of characteristics of at least two of the 
vendors, where the characteristics include sales 
characteristics, inventory characteristics, and market 
characteristics; and 

(b) before step (a), supplying a first portion of the refer- 
ence data to the first computer from a second computer, 
said first portion consisting of data indicative of char- 
acteristics of the second vendor, where said character- 
istics of the second vendor include sales characteristics 
of the second vendor, inventory characteristics of the 
second vendor, and market characteristics pertaining to 
the second vendor, wherein the reference data indica- 
tive of market characteristics of each of said at least two 
of the vendors includes data indicative of vehicle 
population by age fit by part, data indicative of part 
failure rate per vehicle by age during a selected time 
period, and data indicative of an. estimate of relative 
market share of said at least one of the vendors during 
the selected time period. 

20. The method of claim 17. wherein the order data is 
indicative of a recommended inventory increase transaction. 

21. The method of claim 17. wherein the order data is 
indicative of a recommended inventory decrease transaction. 

22. The method of daim 17. wherein the order data is 
indicative of a recommended stocking level of parts by at 
lease one of the first vendor and the second vendor. 

23. Hie method of claim 17, wherein step (a) includes the 
steps of: 

(c) operating the first computer to generate forecast data 
by processing the reference data; and 

(d) after step (c), operating the first computer to process 
the forecast data to generate the order data. 

24. The method of claim 23, wherein the forecast data 
includes data indicative of a forecasted number of sales of a 
part in a first time period by the first vendor, where the 
forecasted number of sales of said part is F, where F=Wx 
DxT, where Wis a weighted average of relative store sales 
of the part by a population of vendors which stock the part 
D is a total demand potential for the first vendor of all parts 
similar to the part, and T is a trend factor for the part 

25. The method of claim 24. wherein the total demand 
potential, D, is indicative of actual number of sales by the 
first vendor of all parts similar to the part stocked by said 
first vendor in a second time period having duration sub- 
stantially equal to that of the first time period, adjusted to 
include estimated sales activity far parts similar to the part 
that are not stocked by said first vendor. 

26. The method of claim 23, wherein the forecast data are 
indicative of a forecasted number of sales of a part in a first 
time period by the first vendor, and the forecasted data are 
determined by processing data indicative of vehicle popu- 
lation by age fit by the part in the first vendor's market area, 
data indicative of failure rate for the part per vehicle by age 
during the first time period, and data indicative of an 
estimate of the first vendor's relative market share in the first 
vendor's market area during said first time period. 

27. A method for controlling inventory of vendors at a 
single part distribution level, said vendors including at least 
a first vendor and a second vendor, said method including 
the steps of: 

(a) operating a first computer so as to generate order data 
in response to reference data, where the reference data 
is indicative of characteristics of at least two of the 
vendors, where the characteristics consist of at least one 
member of the set consisting of sales characteristics, 
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inventory characteristics, demographic characteristics, 
and market characteristics; and 
(b) before step (a), supplying a first portion of the refer- 
ence data to die first computer from a second computer, 
said first portion consisting of data indicative of char- 5 
acteri sties of the second vendor, where said character- 
istics of the second vendor consist of at least one 
member of the set consisting of sales characteristics of 
the second vendor, inventory characteristics of the 
second vendor, market characteristics of the second 10 
vendor, and demographic characteristics pertaining to 
the second vendor, wherein step (a) includes the steps 
of: 

(c) operating the first computer to generate forecast 
data by processing the reference data; and 15 

(d) after step (c), operating the first computer to process 
the forecast data to generate the order data, wherein 
the forecast data includes data indicative of a fore- 
casted number of sales of a part in a first time period 

. by the first vendor, where the forecasted number of 20 
sales of said part is F, where F=WxD*T, where W is 
a weighted average of relative store sales of the part 
by a population of vendors which stock the part, D 
is a total demand potential for the first vendor of all 
parts similar to the part, and T is a trend factor for the 25 
part wherein the population consists of a number, i, 
of vendors, and wherein the weighted average, W, 
satisfies 

where R, is an amount of sales of the part by the "j"th 
vendor in the population, j is a number in the range 
from 1 through i. Si is an amount of sales of all parts 
by the M j"th vendor in the population, and W is a 35 
weighting factor for the *'j"th vendor in the population. 

28. The method of claim 27, wherein each said weighting 
factor W, is a measure of similarity of the T th vendor and 
the first vendor, based on statistical analysis of characteris- 
tics of said ".pth vendor and said first vendor, *o 

29. A method for controlling inventory of vendors at a 
single part distribution level, said vendors including at least 
a first vendor and a second vendor, said method including 
the steps of: 
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(a) operating a first computer so as to generate order data 
in response to reference data, where the reference data 
is indicative of characteristics of at least two of the 
vendors, where the characteristics consist of at least one 
member of the set consisting of sales characteristics, 
inventory characteristics, demographic characteristics, 
and market characteristics; and 

(b) before step (a) supplying a first portion of the refer- 
ence data to the first computer from a second computer, 
said first portion consisting of data indicative of char- 
acteristics of the second vendor, where said character- 
istics of the second vendor consist of at least one 
member of the set consisting of sales characteristics of 
the second vendor, inventory characteristics of the 
second vendor, market characteristics of the second 
vendor, and demographic characteristics pertaining to 
the second vendor, wherein step (a) includes the steps 
of: 

(c) operating the first computer to generate forecast 
data by processing the reference data; and 

(d) after step (c). operating the first computer to process 
the forecast data to generate the order data, wherein 
the forecast data includes data indicative of a fore- 
casted number of sales of a part in a first time period 
by the first vendor, where the forecasted number of 
sales of said part is F, where 

where V is vehicle age expressed as an integral 
number from 1 to N of time units, N represents age of 
the oldest vehicle that can use the part, V a is vehicle 
population of age "a" fit by the part in the first vendor's 
market area during the first time period, R a is a failure 
rate for the part per vehicle of age "a* during the first 
time period, and S is an estimate of the first vendor's 
relative market share in the first vendor's market area 
during said first time period. 

* * * * * 
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